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Percarboxylic Acid Solutions 



pa .=^^ 

^carboxyiic acids. by vidua o, .he, properties. .«^T 
app„ca t ion In . wide rangeo, u--— * 

th e placid o. choice - a J^f^ ~ ap ah,e o, being produced in 

* f , a ceptabi t many users, but some producers of 

stable solutions, and is acce P»* a com pound with less 

,RX]„AOOH. where R '^ d ™ „ , wide range of organic moieties 
5 heteroatom moiety, preferably oxygen, A 

containing one or two carbonyl groups and m ,s 



bleaching and laundry applications. 
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European Patent Application No. EP-A-0 426 217 to Unilever teaches 

c Z^ T, T* ° f 9enera ' ' 0rmUla *-°> C -*-C° 3 H where A^s a 
C1 to C12 alkyl aryl or alkaryl radical and X is a C1 to C20 alkyl ary, alkyl 

ary, radtcal optionally inc,udin 9 a heteroatom for use in bleach no nd 
cleaning systems . y na 

e, a, 9 T Pa ' en ' Applicstion "°- 2 324626 and a paper by Nedelec 

e. .I Synthes.s. ,976, pp 821-3 teach a method tor the preparation and 
tsolatton of ester peracids front the reaction between acid chloride, and 
hydrogen peroxide in organic solvents. 

ApaperbvC . Lion et al, Bull. Soc. Chim. Belg 1991 10 0 on wo 
dtscoses the preparation and isolation o, esler peracfds by he^facL 
between ester acid and hydrogen peroxide in the presence o, high 
concentrates of sulphuric acid and quenching into ice. The ester peracids 
so produced are employed in the destruction o, toxic 
compounds in aqueous alkaline solution. P™sphorus 

Compositions containing ester peroarboxylic acids and their preoamtin,, 
by reaction between a monoester of an aliphatic dlcarboxylio ac id and 
hydrogen peroxide have been described in a ppt An , \- 
Publication WO 9,34537 to ^X^lTtT^^Ze 

AuZoh T "° diSCem ' ble ° dOUr « *° be « a Zob icide 

AUhough the compositions exhibited a level of available oxygen (avox, 

storage there ,s a continuing need to find ways of improving their storage 
capab „y for example based on the total peracd content of tota I perox gen 
content of the composition and/or extending the range of reagents froZhl 
they or related compositions can be produced 

It is an object of at least certain aspects of the present invention to 

aToha , 6 TT a " erna,iVe Pr ° CeSS l0 ' ,hS P ~" °< « 
aliphatic dicarboxylic acids and their esters. 

According to the present invention, there is provided a process for the 
production of aqueous percarboxy„c acid solutions by reaction between a 
peroxygen compound and a precursor of the peroarboxylic acid in the 
presence of an acid catalys, characterised in that the peroxygen compound is 
hydrogen peroxide and the precursor is an aliphatic diester satisfy^ the 
general formula R'-O-CO-R'-CO-O-R' in which R- and R> each « nl s an 
alky, group containing from , to 4 carbon atoms which may the same or 
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different and R 2 represents an aliphatic alkylene group which may be linear or 
branched containing from 2 to 6 carbon atoms and optionally unsaturated 

The selection of hydrogen peroxide to effect the peroxidation avo.ds the 
neutralisation or partial neutralisation that would arise if an alternative 
inorganic peroxygen compound like sodium percarbonate or sod.um 
perborate were employed. 

in a further aspect there is provided a composition compr.s.ng an ester, 
a neracid derivative of thereof, hydrogen peroxide and water characterised in 
that it comprises from 2 to 30% w/w hydrogen peroxide, 5 to 90% w/w water 
and 3 to 90% w/w of an aliphatic diester satisfying the general formula R -O- 
CO R 2 -CO-0-R 3 in which R 1 and R 3 each represents an alkyl group 
containing from 1 to 4 carbon atoms which may the same or different and R 
represents an alkylene group which may be linear or branched containing 
from 2 to 6 carbon atoms and optionally unsaturated, the % for the d.ester 
including the peracidic derivative thereof and any acidic derivative of the 

ester qenerated in situ. 

Herein the compositions are often expressed in terms of the reactants 

that are introduced into the reaction mixture, namely the d.ester and 
hydrogen peroxide. It will be recognised that in the reaction m.xture, a 
number of acid catalysed hydrolysis and perhydrolysis reactions take place, 
resulting in a complex mixture containing a residua, concentration of the 
reactant diester, the corresponding monoester peroxycarboxylic acd ,n which 
one or other of R 1 and R 3 groups have been substituted to convert the ester 
to a peroxyacid group and likewise the correspond.ng <™^°£^ 
acid and the corresponding diperoxycarboxylic acid in which both R and R 
croups have been substituted to convert the ester to a peroxyacid group and 
Lwise the corresponding dicarboxylic acid. As the reactions proceed the 
mixture moves towards an equilibrium at which point the relative proportions 
of each constituent of the mixture depend on the relative proportions and 
concentrations of the diester and the hydrogen peroxide employed .n the 
mixture before equilibration commences and the extent of decompos.t.on of 
the peroxygen compounds subsequently. The rate at which the compos.t,on 
moves towards equilibrium depends on the prevailing temperature, the 
concentrations of the reactants and the concentration of the catalyst. 

By controlling the composition of the reaction mixture expressed m 
ter ms of its reagents , and specifically by the choice of molar ratio of the 
diester to hydrogen peroxide and the extent of dilution of the mixture w.th 
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water, „ ,s posstble to control the ratio of monoester monopercarboxylic acid 
to other monopercarboxylic acid/dipercarboxylic acid constituents a. 
equilibrium and during the move towards equilibrium. In particular the 
peroxygen species can be directed towards the acid/ monoperacid as the 
main or predominant peroxyacid species by diluting the m.xture with at least a 
s,gn,„can, or preferably with a major fraction of water. The peroxyacid 
speces can be directed towards the ester monoperacid species by employinq 
high concentrations of the d.ester end hydrogen peroxide, preferabiy To, 
near an equtmolar ratio and comparatively low concentration of water 
Duong the period in which the mixture is approaching equiiibrium, the 
proportion of peroxygen species, as measured by the proportion of available 
oxygen (Avox,, present as peroxyacid species increases. Since for many 
purposes, peroxyacid species are more effective as eg a biocide or oxidant i, 
■s des.rable to store the mixture until a significant fraction o, the deve Too o a 
peroxyacid species have been produced, such as a, leas, 90% before use 

It w,ll be recognised that there is a particular benefit in employing 
diester derivatives of dioarboxylic acids as substrate for the formation of 
peracd denvabves, namely that firs, perhydrolysis de-esterifica.ion reaction 
of such a substrate generates an ester peracid (a percompound contain^ 
an aster group and a peracid group) which has been found to be a 
particularly effective disinfectant compared for example with the 
corresponding acid peracid (a percompound containing a carboxyl.c acid 
group and a peracid group). Accordingly there is an immediate generation of 
the more effective peracid species from the diesters. By centres' if a 
monoester derivative of a dioarboxylic acid is employed as substrate the firs, 
perhydrolvs.s de-es,erifica„on reaction generates the acid peracid '„ is 

* I ITlTa* P TT COTPOSitronS f ™ **« «-~ containing 
a. leas. 0. 1 /. and preferably a, ,eas, 0.2% ester peracid. In a number of 

compos,.,ons according to the presen, invention, the ester peracd content is 
■n th. region of 0.3 to 3% w/w, and particularly in the region of 0 6 to 1 5% 

^e::zTsT ,a3e for severai weeks sjch as 3 ,o 6 - " is b -*-' * 

select compos,t,ons containing a. least 0.1% or preferably a higher 
concentration of ester peracid. 

In a yet further aspect of the invention, there are provided 
compositions containing hydrogen perox.de, a peracid and an ester and 
hydrolysis and/or perhydrolysis deriva„ves thereof characterised in tha, they 
oompnse a, ,eas, 2% w/w hydrogen perox.de. preferably 2 ,o 30% w/w T 
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teast 3% w/w diester including hydrolysis and perhydrolysis derivatives 
thereof, preferably 3 to 90% w/w, of which at least 0.1 and preferably at least 

0 2% w/w is an ester peracid. 

The compositions produced from a diester and hydrogen perox.de will 
< contain a residual concentration of hydrogen peroxide which will approach an 
equilibrium. Since hydrogen peroxide itself also enjoys bleach, oxidation 
and disinfectant properties, though often inferior to generated peroxyac.d 
species it is desirable to preserve the hydrogen peroxide content of the 
'composition as well as encourage formation of peracids. The ability of the 
o composition to preserve the content of the peroxygen spec.es dur.ng 

preparation and storage of the compositions can be observed by measuring 
the total available oxygen (avox) retained in the composition and comparing it 
with the amount introduced in the hydrogen peroxide. Advantageously, it has 
been found that the invention process employing a diester peracid generator 
, 5 is a particularly effective means of preserving the avox of the resultant 
compositions. 

The invention often employs fully saturated diesters, though it can 
employ unsaturated starting materials, such as the diesters of fumaric or 
maleic acid. 

The present invention is particularly applicable to the production of 
peroxyacid-containing mixtures from diesters of linear dicarboxylic ac.ds and 
especially to those in which R 2 in the above-mentioned formula contains from 
2 to 4 carbon atoms and to mixtures of any two or all three of them. An 
especially convenient diester starting material contains a mixture of d.esters 
2 , of succinic acid (10 to 20% w/w), glutaric acid (45 to 75% w/w) and ad.p.c 
acid (20 to 33% w/w). The alkyl groups R 1 and R 3 are often either methyl or 
ethyl It is often convenient for them to be the same, both within the same 
molecule and also in mixtures of dicarboxylic acids esters, but they can be 
different if desired, and mixtures of different alkyl groups for R and R can be 
w employed. It is particularly desirable to employ dimethyl esters. A 

particularly convenient starting material comprises a mixture of the dimethyl 
diesters of succinic, glutaric and adipic acids. Other convenient start.ng 
materials comprise, for example, the dimethyl esters of the individual 
components of that mixture, such as dimethylsuccinate. 

The invention process can be carried out at ambient temperature or at 
an elevated temperature, which in practice often means employment of a 
temperature selected within the range of from 10 to 50°C. Use of a yet higher 
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temperature .ends to accurate noticeably toss of available oxygen from .he 
compos, ,ons. ,n many instances, either the en.ire production and storage 
equ,l,bra ,on period or the storage equilibration period atone is condu Z a, a 
temperature of between 1 5 and 30-C. Depending on the reagen, and l^at 
oonoenfrafons. as well as employing an elevated temperature eouHibr^ on 
oan achieved a, its shortest wi.h.n a few hours and under less favo a t 
conditions, equilibration can fake several weeks. „ is a, fhe discrefion of the 
producer as ,o .he exfen. to which he adjusts fhe oond„ions ,o acceie/ato 
progress towards equilibra.ion compared with progress a. ambien, He may 
m one var,a„on, empioy an eleva.ed temperature such as from 30 to 50'C lor 
a short period of for exampie 1 to ,0 hours and for .he rema.nder employ .he 
natural ambient temperature of the mixture. 

The acid catalyst is an inorganic or organic acid having a pK, of about 3 
or lower, and preferably having a pK. o, below 1 „ is P ^LZesT b "el 
emptoy a non-halide minera, acid such as suiphuric or phosphonc or 
su pham.c acid or an organic sulphonic acid such as methy, or toluene 
sulphon.c acid or a cation exchange res.n doped with acid (eg a resin 
available under .he Trade Mark AMBERLITE IRA-93). The catalyst is 
des,rably present at a concentration of from 0.05 to 10% w/w in .he 
composition and in many instances from 0. 1 to 2.6% w/w. When II is des.red 
to produce solutions containing a rela.ively high concen.ra.ion o, pe acid 
spec.es, .hereby employing reaction mixtures containing a major we.gh, 
propor„on of dies.er, i, can be pruden, ,o selec, .he concen.ra.ion of strong 
acd n .nverse relationship ,o .he concen.ra.ion of hydrogen peroxide 
employed. This relationship can be described by the formula H x C = 60 to 
150 and preferably 60 ,o 120, in which H is the weigh, concen.ra.ion of 
hydrogen Peroxide solu.ion in.roduced, usually selected in the range of 50 to 

Lleoted in ,ne re" ^ C ° nCemra,i ° n °* Ca ' a ' yS ' lhe ^ 
selected ,n the range of from 0.75% to 2.25%. It will also be recognised thai 

the strong acid can perform addi„ona, functions, depending on its 
concentration, such as improved lime-scale removal when present at a 
relatively high concentration, such as from 5 ,o 10% w/w of the composition 
The absolute amounts of dies.er and hydrogen peroxide and their ra.io 
to eac other in the reaction mixture can be var.ed within a wide rang ° 
strongly recommended that in addition to any other criteria men.ioned herein 
.he absolute concenlra.ions of the organic and hydrogen peroxide 
constituents within the mixtures are preferab.y selected so to avoid potentially 
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hazardous combinations by adoption existing guidelines for 
orqanics/peroxide/water compositions. As a general guide, it ,s highly 
□referable not to exceed at any time a hydrogen peroxide concentrat.cn of 
30% wAv and preferable not to exceed 20% w/w. It is often des.rable.to 
employ at least 1 mole of hydrogen peroxide per mole of diester. In many 
instances, the hydrogen peroxide concentration in the mixture is selected ,n 
the range of from at least 2%, w/w, often at least 4%, w/w and, particularly, up 
to 16% w/w It can be introduced into the composition at e.ther a 
concentration calculated to achieve the desired concentration after m.xture 
with remaining constituents or at a higher concentration to enable the 
balance of water to be added to achieve the desired concentrat.on. In 
general the proportion of diester in the reaction mixture is selected w.th.n the 
range of from about 3% w/w and often at least 5% w/w to 90% w/w. 

In a number of embodiments, the proportion of diester in the mixture .s 
selected in the range of at least 50%, particularly from about 70 to 85% by 
weight and especially from about 75 to 85% by weight, together with aqueous 
hydrogen peroxide providing up to 20% w/w H 2 0 2 . Preferably the amoun of 
hydrogen peroxide is at least equimolar to the diester. By the choice of at 
least 70% of diester in the initial composition, it is usually possible to reta.n 
throughout the reaction the mixture as a one-phase system. It is particularly 
desirable to select in combination from around 75 to 85% diester and from 1 
to 1 25 moles of hydrogen peroxide per mole of diester. In such 
embodiments, the mixture can generate, at equilibrium, desirably h.gh 
concentrations of peracids and such conditions favour the gene.rat.on 
preferentially of monoester peracids. Such peracids have been found to be 
particularly acceptable for employment in cleanser / disinfectant compos.t.ons 
in view of their capability to act as bleach oxidant for stains, their m.crob.c.da. 
properties and the absence of off-putting odours. In a number of these 
embodiments, the peracid concentration is high enough to provide a perac.d 
avox in solution at equilibrium of between 1 .5 and 3.5% by weight, which 
corresponds to a peracid concentration of between about 1 5 and 35 A 
depending on the peracid avox itself and the peracid species present It w... 
be recognised that the concentrated compositions can be diluted by the 
presence of a minor amount of additional components to assist in wett.ng or 
; cleansing of surfaces or articles or liquids, such as up to about 20% by 
weight of surfactants. 
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n °* e r embodiments of the present invention, the compositions are 
elaftvely d ute, often containing from 50 to 90% water, in a number 7 
instances a, east 60% by weigh, o, water, and in many instances a, teas, 
70% by weigh, of wa,er , such as from 70 ,o 85% by weigh, of wa,er In such 
diiute embodiments, the compositions, initiatly. that is to say before 
equilibration commences, often contain hydrogen peroxide selected in the 
range of form a, leas, 2% w/w and particularly 4 to 25% by weigh, and 
o-,es,er selected in ,he rahge of from a, leas, 3% w,w and particu ar 5 ,o 
45% by weighK The weigh, ratio of dies.er ,o hydrogen peroxide in to y in 
such d,lu,e embodiment is often chosen in the range of from 4 1 to 2 3 
Accordingly, in a number of selected embodiments, the proportion of water 

;i ™ 75 ;: 85% ' and me proportion ° f ^:i:z ly 

from 4 ,o 12% and ,he proportion of dies.er initially from 5 to 15% In such 
compositions there is a greater propensity for ,he peracid species generated 
to comprise a significant fraction of acid peracid species in addifton to 
monoes.er peracid species. As wilh the more concentrated embodiments 
one or more surfactants can be incorporated, such as in amoun, of up to 20 
% often up to 1 0% by weigh, of the composition 

In yet further embodiments of the present invention. ,he producer can 
p oduce compositions which, i, permitted to attain equilibrium wou^'ve an 
m ermediate water content, such as between 20 and 50%. an intend 
peracd avox concentration in the region of belween about 0 5 to 1 2% In 
such --Positions the initiat weigh, proportion of dies.er is often from 1 0 to 
60 /. and he we,gh, proportion of hydrogen peroxide is often from 10 to 30% 

in a further variation carried out in a plurality of stages more 
concentrated reagents are employed in a firs, stage, and when the 
composition peracid content has progressed to a chosen intermediate 

^uTed b , a, H inaWe a ' eqUi ' ibrali0n ' * SeCOnd ^ »» — P-i.ion 
.s d luted by ,n.roduct,on of sufficient water, and op.ionally hydrogen perox.de 

and/or d ester and and/or preformed esteracd ,o prepare a more diMe 
composition, such as those described prev.ousiy herein which des.rably 
contain at leas. 50% water and of which many contain a, ,eas, 75% water 
Examples of such dilu.e compositions which can be prepared by the two 

andhvT C0n,3in ° 0nCe * a,ra - «« -»*» of peracids, residual ester 
and hydrogen peroxide that are obtainable using the preferred dilute 
concentrations of hydrogen peroxide and diester before equiiibra.ion 
described hereinbefore. In the firs, stage, the reacfion mixture expressed in 
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terms of its reactants desirably comprises at least 50% w/w diester and at 
east 1 mole of hydrogen peroxide per mole of diester, preferably at leas an 
eololar amount. The mixture is preferably stored unti, at .east 75 molar % 
and more preferably at least 90 molar % of the equilibrium proport.on of 
< peracid species is attained. Preferably in the second stage, the amounts of 
dLnt water, added reagents and optionally selected reaction products are 
so chosen as to produce a composition that is substantially at equ.hbnum or 
contains esteracid at above its equilibrium amount if produced .n a s.ngle 
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^"Amongst the variations in mathods for producing the aqueous 
oercarboxylic aoid solutions of the present invention, and espec.ally for 
producing compositions which confain a subs,an„a, fraction o, wafer, such as 
those containing at least 50% by weigh, water, one variat.on wh.ch offers 
pTocess-ng advantages comprises a two stage method, in fhe.ftrst stage o, 
whTh a ueous hydrogen peroxide and the d,es,er are agitated together to 
form a singie phase, normally containing any stabilisers and optional 
surfactant and in the second stage, the phase is diluted w„h water an 
optional constituents such as .ime-sca.e remover and once agatn ^ag.tafed 
until a single phase is obtained, ,. is especial.y desirable to conduc ,h, 
"recess variation at above ambient temperature, such as from about 30 to 
4S°C in this process variation, it is particularly beneficia! to employ aqueous 
hydrogen peroxide wh.ch has a concentration selected - the range of from 
about 27% to 55% by weigh, H,0 2 and especially 33 to 40% by we,gh( H z O, 
U is of benefit to introduce the aqueous hydrogen peroxide gradually tnfo the 
ester and especially at a rate controlled such that the composition rerna.ns 
as a single phase. Likewise, when the aqueous hydrogen perox.de has been 
introduced the water can be introduced a. a rate sim.larly controlled to 
:l h a single phase It will be recognised tha, the water introduction can 
"mmence before the hydrogen peroxide introduction has 
in such circumstances, it is preferable to oon.ro, the ra.es of .ntroduct.on of 
both constituents together to maintain a s.ngle phase. 

I, is an observed feature of the present invention that ester peracd 
generation from glutaric acid asters is favoured in comparison with ,ts 
generation corresponding suocin.c or adipic acid esters, particularly when the 
diester constitutes the major weight fract.on of the reaction mixture. 

I. is preferable to choose surfactants for incorporate ,nto peracd 
compositions according to the present .nvenf.on. whether they be 
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concentrated or dilute, which are compat.ble with peracid compositions such 
as those described in WO 96/19558 to Solvay Interox Limited. Herein the 
surfactants can be incorporated into preformed peracid solutions or present 
during the formation of the peracid solutions from the reagents 
Advantageously, if suitably chosen amounts and combinations of such 
surfactants as described therein are employed, they can perform additiona. 
function, such as thickening and can aid disinfection. Suitable classes of 
surfactants as described therein include non-ionic surfactants and particu.arly 
alcohol ethoxylates, anionic surfactants such as alkylsulphates and alky.- 
benzene sulphonates, amine oxides and quaternary ammonium surfactants 

Although the compositions produced by the invention process 
demonstrate a stability worthy of mention, for example by comparison with 
prev.ously described methods for their prepa r at,on from other peracid 
precursors, including expressly the preparation of peracid compositions from 
monoesteracid compounds, their stability can be enhanced by the 
incorporation of a number of classes of compound identified below These 
classes .nclude hydroxy substituted aromatic carboxylic acids and ester 
der.vat,ves thereof, particularly phenol carboxylic acids such as p- 
hydroxybenzoic acid and ester derivatives such as methyl or ethy, esters 
They also mclude organic polyphosphonic acid sequestrants such as 
ethyl.dene diphosphonic acid, and aminopo.ymethylenephosphonic acids 

T12 TT ere0t C ° mPOUndS ° ften '"corported in an amount 

elected ,n the range of from 0.025 to 1 %. and in many instances from 0.075 

to 0.3% by weigh! of the composition. 

The surfactants which can be employed herein can be nonionic anionic 

caftomc, or amphoteric Generally, the surfactants contain at least one 

hydrophobic group, e.g. an aliphatic hydrocarbon group containing at least 8 
carbon atoms, and often from 10 ,o 26 carbon atoms, the aliphatic group often 
be,ng acychc, bu, sometimes contaimng an aiicyclic group, or the hydrophobic 
g oup can be an alkaryl group containing a. least 6 and preferably up to 18 
aliphatic carbon atoms. The surfactant con.a,ns in addition a. leas, one water- 
so ub,l,s,ng group for example a su.phona.e, sulphate, or carboxylic group which 
■s Imked efther d.rectiy or rndirectly ,o the hydrophobic group. Linking members 
can ,nc,ude residues o, polyhydric alcohols conlain.ng e.heric or ester" 
linkages, for example derived from ethylene glycol, propylene glycol giycerine 
or pCyether residues. The surfactants can be soap or be synfhetic for "ami 
as described in chapter 2 o, synthetic Detergents by A. Dav.dsohn and B M 
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Milwidskv 6th Edition published in 1 978 by George Godwin Limited, and 
m ; o s of making them are described in chapter 5 o, the same bo* Amongst 
anionic surfactants described on pages 1 1 -23 of the aforementioned book, 
su phona.es and suipha.es are of specie, praCica, impedance. The su.phona.es 
, include, for example, alkary, sulphona.es. and particularly alkyl benzene 

sulphonates, .he alky, group preferably being a straight chain contammg 9 o 1 6 
cXon a.oms. of which one of .he mos, commonly employed surfactants . « .near 
dodecyl benzene su.phona.e. Other anionic sulphonates which are useful ,n 
solutions herein include olefin sulphonates, obtained, for example, by 
„ sulphonating primary or secondary a.iphafic mono-olefins, alkane sulphona.es, 
especially linear alkane sulphonates. and hydroxy alkane sulphonates and 
d suCna.es, especially 3, 4, and 5-hydroxy-n-a.ky, sulphonates in which .he 
alkyl group contains any even numberfrom 10 to 24 carbon aloms. Other 
desirable anionic surfac.an.s include alcoho, sulphales, preferably ..near, having 
,• a chain length of at least 10 carbon atoms and sulphated fatty acid 

alkallamides. Other sulpha.es compnse sulpha.ed non,on,c sur.ac.an1s as for 
example alkylphenoxye.hylene oxide ether sulphate in which the alky, groups 
ZZ from abou. 8 .o 1 2 carbon a.oms and there are 1 to 10 um.s o ethylene 
oxide in each molecule. Ye. Cher sulpha.e surfactants comprise alkyl ether 
* sulpha.es where the alkyl group con.ains from 1 0 ,o 20 carbon atoms, preferably 
Nearly and each molecule con.ains from 1 to 10 preferably from 1 to 4 
molecules or elhylene oxide. Further anionic surfactants include phosphate 
de iv"Les of .he ethylene oxide based nonionic surtaOan.s described here.n 
U is of considerable advantage that at leas, a proportion of .he anionic 
« surfaclant be in liquid form or readily liquifiable. 

In many suitable classes of anionic surfac.an.s .he counter ion ,s a 
monovalent metal ion, often a sodium or potassium ion. or a quaternary 
ammonium cation derived for example from ethano.amme or ^propylamine. 
,n practice, cationic detergents are normally not present ,n the same 
-„ composition as anionic surfactants, but when catiomc de.ergen.s are used .hey are 
Zen I duaternary ammonium sal.s such as te.raalky, ammonium sa s in which 
a, leas, one of the alkyl group con.ains a. leas, 1 0 carbon a.oms or quaternary 
' win urn salts subs.i.u.ed by an alkyl chain of a, leas, 10 carbon a.oms. Although 
^ternary ammonium halides, commonly chlorides, can be employed, particularly 
- - where the quaternary ammonium halide and ester paracid are combined shortly 
" befoTe use in many embodiments it is preferred ,o employ non-halide quaternary 
am— a„s. The use of non-halide quaternary ammonium sa„s is part.cular.y 
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preferred where the solution containing the ester oeraciri an n * 
sa,t are to be stored for any significant period ^^JTT^ 

^^^^7 C T ^^^^ 

sacchannates, phosphates and propionates. ' 

A considerable proportion of nonionic surfactants s . ,it*hi« * 
present invent , on comprjs6s „ od ^ l^^ - 

possibly propylene oxide One class of s , ,^ myiene ox.de and 

• spscia, importance eon,^^ ^e^ K , ,Urt ^ " * 

con, ainin9 from 8 10 is carbon :iz:ztzz:z°' r hois 

containing a, teas, 5 motes of e.hyiene oxide per motecX of soZ 
from 7 ,o 20 motes o, ethylene oxide. Other LolZacLTsZ " " 
solub.e oondensa.es of a, M phenois or a,K y , naphL S w h a TJZZ, o 7" 
polymer normally containing from 5 to 25 moles of e,hv„Z 1 
a,Ky, phenol or a, k y, napn.no, The a, M ^C^S « 
carbon a,oms and is frequently linear. As an alternative ,o the hvd o*„h 

bl a es er orouo Th T T" 0 " 6 ^ 1 ^ «"* condensa.es, ,he linkage can 
De an ester group. The hydrophobic moiety is normal!*/ tho rM -^ * 

chain aliphatic acid containing from 8 to ?? rl k ° f 3 Straight 

lauric, stearic and o.eic Ts^es l l ^ ^ m ° re 

corh , . ' g,ycendes - ,n a further group, the hydrophilic moiety comprises 

r e o ^: 6 :r : ZTcTT n,s comprise -^sn^ 

oxide or Potypropy,^^^ 

detergents rnclude water soluble amine oxides water soluble nhn k 

and h ydroxya, k y, groups con,ain,n g , ,o 3 carbon 2s ^ °' ^ 

Useful amphoteric surfactants include derivatives of alinhai, „ , 
ammonium. su,pbonium and phosphonium compounds n lb b .hl T h " 
moielies can be linear or hran^K= ri . , w s wnich the aliphatic 

linear or branched, or two of which can join to form a cyclic 



10 



15 



PCT/GB97/03461 

WO 98/28267 

13 

compound, provided that at least one of the constituents comprises or contains a 
hydrophobic group containing from about 8 to 22 carbon atoms and the 
compound also contains an anionic water solubilising group, often selected from 
carboxylic, sulphate and sulphonates. 
5 Non-surfactant thickeners which may be employed comprise cross linked 

poly(acrylates), natural gums such as xanthan or rhamsan gum, cellulose 
derivatives such as carboxymethyl cellulose and silicates. 

The method for disinfection according to the present invention comprises 
contacting the substrate to be disinfected with a solution of a storage stable, 
aqueous acidic solution of an ester peracid, or prepared from one. The solution 
may be employed without dilution, or may be diluted. When the compositions 
are diluted, the dilution is usually chosen to give a concentration of ester peracid 
in solution of between about 1 part per million and 10,000 parts per million, 

depending on the substrate. 

The disinfecting method may utilise a very wide range of temperatures, 
typically ranging from about 4°C to the boiling point of the solution employed as 
a disinfectant. In many cases, especially if the disinfectant is being applied 
manually using, e.g. a cloth, the temperature will be limited by the maximum 
temperature which can be tolerated comfortably by the operative, and is unlikely 

20 to be greater than 60°C. 

The disinfection process can be employed to treat a wide range of 
substrates. Many of the treatable substrates are either liquid or solid. A 
contaminated gaseous substrate can be treated conveniently by spraying with a 
dilute solution of the invention biocidal combination or by bubbling the gas 
through a bath of the invention peracid solution. One type of liquid substrate 
comprises micro-organism contaminated aqueous media such as recirculating 
process waters, or aqueous effluents prior to discharge. Such process waters 
and effluents occur in many different industries and can be contaminated by 
bacteria, algae, yeasts and more rarely by viruses. Without limiting to the 
following industries, contaminated process waters are prevalent during the 
processing of plant and animal materials, including the paper and pulp 
industries, food processing eg the sugar refining industry, brewing, wine-making 
and alcohol distilling industries, effluents from straw treatments, discharges from 
sewage treatment works, including partially treated or merely filtered discharges 
of sewage through pipelines extending out to sea, meat processing factories, 
carcass rendering activities and from the rearing of livestock. Other liquid 
substrates include irrigation water in the horticulture industry. A further 
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.mportant source of contaminated aqueous media comprises cooling waters 
either .ndustr.ally or arising from air conditioning units installed in large 
bu,ld,ngs, such as hotels, offices and hospitals. The invention compositions can 
be employed to treat non-aqueous liquid media, such as cutting oils 

Notwithstanding the foregoing, the invention compositions are seen as of 
part.cu.ar value for disinfection in those areas which come into contact with 
humank.nd. Thus they can be employed to disinfect sol.ds, including hard 
surfaces, or contaminated articles intended for re-use in the food processinq 
an.mal rearing horticulture, catering, domestic or hospital environments Hard 
surfaces can be made from metals, wood, ceramics, g,a SS , and plastics and can 
■nclude work-benches, walls, floors, sanitary ware (eg toilets and basins) p.ant 
or apparatus, containers, tools, machinery, plant and pipework It will be 
recognised that for such hard surfaces, it is often convenient to immerse smaller 
art.cles .n a solution of the invention biocidal composition, and for larger 
appl.cat.ons, a spray or the like distribution means can be easier to employ The 
process can also be contemplated for disinfecting water absorbent materials 
such as .nfected linen or especially soiled babies' napp.es that are often made 
from terry toweling. The invention compositions can be used to disinfect 
harvested plants or plant products including seeds, corms. tubers fruit and 
vegetables. Alternatively, the invention compositions can be used to treat 
growing plants, and especially crop growing plants, including cereals leaf 

ZT h Z B LZ 6 S3lad Cr ° PS ' r ° 0t Ve9etableS> l69UmeS ' frU,tS ' dtruS fruits 

It will none the less also be recognised that the peracid solutions 
produced by the invention process may also be employed, if desired for the 
other purposes for which peracids are used, including bleaching or as a bleach 
additive in washing processes. 

Having described the invention in general terms, specific embodiments 
thereof are described in greater detail by way of example only. 

Examples 1 to 6, and Comparisons CA1-6 and CB1-6 
In Example 1 , a mixture of the dimethyl esters of respectively succ.nic 
glutaric and adipic acids (16%, 58% and 26%. 106g). available under the 
name DBE from Dupont was stirred at ambient temperature (about 22°C) with 
demoralised water [DMW] (594.2g) and sulphuric acid (I0g, 98% w/w) and 
aqueous hydrogen peroxide (285.6g, 35% w/w) was introduced slowly into 
the st.rred mixture at such a rate that the solution temperature was kept at or 
close to 20°C. The resultant solution contained a significant concentration of 
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« he corresponding monoperacid derivati.es of succinic gtutanc and ad,p«: 
acids as the predominant peracid species and residua, hydrogen peroxide 
m Examples 2 to 6, the stabilisers shown in Table 1 below were mixed into 
nortions of the solution obtained in Example 1 . .„„,... 
P The stability of the solutions was tested by transferring 120g of the 
solution into a screw capped HOPE bottle having a small vent hole and 
£L them in a dark temperature controlled enclosure. The ava able 
oxygen m .he solution ,avox, was measured initially and a, 4 weekly intervals 
bv a standard eerie sulphate titration method. 

By way of comparison, the preparative process of Example 1 was 
followed but substituting for the DBE a mixture of monomethyl glutarate : <53g), 
monomethyl adipate ,26.5b) and monomethy, succinate (26 5g, from A dnc 
Chemicals in CA and a mixture of succinic, glutaric and ad,p,c acds (1060) 
obtained from BASF in CB. Similarly, solutions containing the same 
stabilisers were prepared from the uns.abilised comparison solutions The 
residual avox of the Comparison solutions is likewise shown ,n Table 1 

Table 1 . 

% Avox Retained 




ADPA + 
pHBA 
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Herein, pHBA represents p-hydroxybenzoic acid 
HEDPA and ADPA each represents a commercially available grade of 
hydroxyethylidene-diphosphonic acid. 

From Table 1 , it can be seen that preparative method according to the 
present tion produced a more ^ ^ 9 

retent.cn of avox than when the peracid solution was made from either the 

aTits'eT^m T° eSt T ° f d,CarbOXy "' C aC ' d (CA) ° r the 

ac,d itself (CB). It can also be seen that the same advantage was evident 

when the solution additionally contained stabilisers .tended for pera ids 
Examples 7 to 1 1 

In these Examples, all of the constituents shown in Table 2 except the 
hydrogen peroxide were mixed together at ambient temperature in a high 
dens.ty polyethylene (HOPE) bottte and immediately after, the hydrogen 
perox.de was introduced very graduaHy to prevent the temperature rising 
more than a few degrees over 20°C. The surfactant was that available under 
the trade marK CAFLON NAS30. The botfte's cap was then fitted and , he 
soluftons were analyzed for total avox (the avox from peraclds and hydrogen 
perox,de), avcx from solely peracids and by HPLC to distinguish between 
monoester peracid and aoidperacids spaces presen, The bottles were 
stored in the dark in a constant temperature enclosure set at 32°C The 

pe'racid *ZT T * ^ md ^ We ' 9M rall ° < WR > - 

peracid . acid peracid are shown in Table 2. 

Table 2 
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From Table 2, it can be seen that peracid solutions can be obtained 
with an excellent retention of active oxygen species (as shown by the near 
100% avox retention) over a wide range of ratios of diester substrate to 
hydrogen peroxide. From Table 2, it can also be seen that as the we.ght 
ratio of hydrogen peroxide to diester acid substrate increases and the dilution 
of the solution increases, there is a distinct tendency for acid perac.d to be 
favoured relative to monoester peracid, whereas as the weight ratio of d.ester 
acid substrate to hydrogen peroxide increases and the concentrat.cn of 
substrate in the solution increases there is a distinct tendency for the 
monoester peracid to be favoured relative to the acid peracid. 

In repeat trials at a higher addition of stabiliser, an enhanced avox 

stability was observed. 

Examples 12 to 14 

,n Example 12, a relative.y concentrated solution of peracids was obta.ned by 
introducing with agitation, concentrated hydrogen peroxide (4.7g, 85 /o w/w) 
into DBE (20g) and sulphuric acid (98% w/w. 0.2g) at ambient temperature, 
the rate of introduction being controlled to prevent the m.xture temperature 
rising The solution was stored in a screw capped HOPE bottle and the 
peracid and total avox concentrations were periodically measured by the 
standard methods used for Examples 7 to 1 1 . The results for 1 day and 6 

weeks are summarised below. 

The process of Example 12 was repeated for Examples 13 and 14, but 
employing respectively 5.7g 70% w/w hydrogen peroxide and 0.3g sulphuric 
acid in Ex 13 and 7.99g hydrogen peroxide (50% w/w) and 0.4g sulphuric 

acid in Ex 14. 

The results *rP summarised in Table 3 below. 




30 



peracid 

2.4 
2.4 

1.8 

From Table 3 it can be seen that solutions generated in each Example 
contained within 1 day a high concentration of peracid species. The Table 
also shows that the compositions maintained their peracid concentration at a 
steady level for the 6 weeks storage. HPLC analysis of the solutions showed 
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that after 3 weeks, approximately 1/3rd of the diester had been converted to 
the ester peracid in each of Examples 12 to 14, 36%, 38% and 35% 
respectively and that after 6 weeks storage, the proportion of esterperacid 
had fallen by about 2%. The HPLC analyses also showed that at the 
concentrations of catalyst used, the solutions were substantially free from 
monomethylpersuccinic acid. 
Examples 15 to 20 

In these Examples , Example 12 was repeated but employing 0 4g of stated 
acid catalyst .n the mixture and storage at either ambient or 40°C The 
compos.t.ons were stored in dark at the formation temperature. The results 
are summarised in Table 4 below. 

Table 4 
Temperature 



>le no 



15 
16 
V7_ 
18 



Acid 



19 



20 



Peracid Avox after 




ambient 

40 
ambient 

40 
a mbie nt 

40 

From Table 4, it can be seen that a very similar concentration of 
peracd ,s obtained using the range of catalysts and temperature conditions 
shown, and that the concentration is maintained, even at mildly elevated 
temperature over the period of time of the trial. 
Examples 21 and 22 

lr . Example 21, The process of Example 1 was repeated, but employing 100g 
of the mixed ester DBE. 9 

In Example 22, a dilute peracid composition was produced in two 
stages. In the first stage, concentrated hydrogen peroxide solution (HTP 
grade, 85% w/w, 25g) was introduced slowly with stirring into DBE-5 (100a) 
conta.nin 0 cone, sulphuric acid (1g) and with cooling to prevent the mixture 
rising s,gn,f,cantly above room ambient temperature, and this was stored 
overnight at ambient temperature, about 20-23C, by which time greater than 
90 /o of the equ.hbr-um amount of peracid had been produced. A fraction of 
the m,xture (10g) was then diluted at ambient by introduction with stirring of 
demineraiised water (71. 4g) and a further amount of HTP (8g) to provide a 
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% w/w ester peracid 

0.2 



19 

product which comprised in terms of the reactants 10% w/w diester and 
10 5% hydrogen peroxide. The product was stored at ambient temperature 
in a screw capped HDPE bottle and analyzed for peracids periodically. The 

results are summarised in Table 5 below. 

Table 5 

Vo w/w total peracids 

1.0 

3.0 

Ex 22 after 3 weeks | 

It can be observed from Table 5 that the method employed in Example 
22 resulted in the preparation of a composition containing a higher 
concentration of ester peracid, and that this advantage was maintained even 
after 3 weeks' storage by which time the total peracid content had fallen to 
that obtained by a one stage preparation route of Example 21. 
Examples 23 to 28 

In these Examples, compositions were made by stirring together in a flask at 
ambient temperature diester (DBE-5) or mixture of diesters (DBE) w.th 
laboratory grade sulphuric acid (98% w/w) demmeralised water (DMW) and 
aqueous hydrogen peroxide (HTP - 85% w/w H 2 0 2 ) until a single phase was 
observed the stabilisers were introduced and the mixture stirred for a further 



I Example No 

I Constituent 

I DBE-5 


23 I 


_24 


25 

weigr 
30 


26 

it (g) 


27 


28 


14 






160 




I DBE 




14 




30 




160 | 


I DMW 


167.5 


167.5 


92 


92 


2.7 


I 2.7 | 


I sulphuric acid 


2 


2 


1.5 


1.5 


2 


2] 


HTP 


16.5 


16.5 


26.5 


26.5 


35.3 


35.3 


pHBA 


0.2 


0.2 


0.15 


0.15 


0.2 


0.2 


l AnPA 


0.8 


0.8 


0.6 


0.6 


0.8 


0.8 



The compositions were then stored at ambient temperature in HDPE 
bottles. 

Examples 29 to 34 and Comparisons 35 to 3/. 
In these Examples and comparisons, the disinfectant capabilities of the 
compositions of Examples 23 to 28 were measured and compared with the 
performance of disinfectant compositions obtained in a similar manner, but 
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substituting glutaric acid for DBE-5 in respectively Example 23/25 
(Comparison 35/36) and a mixture of succ.nic, glutaric and adipic acids for 
DBE m Example 24 for Comparison 37. The compositions were at least 1 
month old when they were tested. 
Test Method 

These tests were conducted according to the American Organisation of 
Analytical Chemists official method of analysis 960.09 of 1990 modified bv I) 
employing sodium thiosu.phate (50g/l) as neutralise^ together with catalase 
at 2-5 g/l a solution dilution of 9.1 and ii) culturing in a sterile Universal 
culture jar. 

The results obtained with total peracid content of 100ppm are 
summarised in Table 7 below. 



Example No 



Composition 
obtained in 



LRF against 



LRF against 




From Table 6, it can be seen that the compositions according to the 
mvent.on were effective disinfectants and that the benefit was especially 
observable in compositions which contained a significant fraction of ester 
peracid compared with compositions which contained a higher proportion of 
acid peracid. The compositions were also particularly effective against 
S.aureus and were generally of similar effectiveness against E.coli compared 
with the compositions generated from the dicarboxylic acid as startinq 
material. 

Examples 38 and 39 
In these Examples, further compositions according to Example 23 were made 
by the same route, but substituting respectively 15g water by sulphamic acid 
and 18g water by phosphoric acid. The resultant compositions were able to 
function as both a disinfectant and lime-scale remover. 
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Examples 40 and 41 
In these Examples, a two stage route was employed to make disinfectant 
compositions. In the first stage, aqueous hydrogen peroxide (44. 4g, 33.8%) 
was agitated with respectively DBE-5 or DBE (20g) at 35°C and a stabiliser 
5 system comprising 0.1% p-HBA and 0.2% ADPA until a clear single phase 
was observable and in the second stage at the same temperature was diluted 
with DMW (35g) at such a rate as to maintain a single phase system. It was 
observed that the first stage took about 1 hour in Example 40 and 75 minutes 
in Example 41, and the second stage took about 1 hour in each case, 
io This route represented a comparatively quick way to produce single 

phase compositions. 

Example 42 

In this Example, the anti-microbial activity against mould spores Aspergillus 
niger of an invention composition was measured under a modified version of 

15 CEN method EN1040. The method was modified by testing 4 different 

concentrations of the peracid constituent instead of 3. The weighted mean 
counts were not calculated and the full Test report was not completed. The 
method was extended to include the evaluations of yeasts, because the 
specific method for yeasts had not been published by then. 

20 The peracid composition which was tested was made using the 

method described in Example 1 using DBE-5 (424g), demineralised water 
(2377g), sulphuric acid (40g, 98%), H 2 0 2 (1142g, 35%) and p-HBA (4g).This 
was stirred for 4 hours at ambient to ensure complete homogeneity. 
The product contained 9% H2O2 and 1.4% peracid at equilibrium. 

25 The modified CEN method EN1040 was conducted under both clean 

and dirty conditions 

The tests showed that the composition reduced the viable population 
of Aspergillus niger (spores) in the test by an LRF of above 4 under both 
clean and dirty conditions, not only when applied neat, but also when diluted 

M) by a factor of 4. 

Example 43 

In this example, the general method of Example 1 was followed using diethyl 
glutarate (7g), H 2 0 2 (8.24g, 85%), sulphuric acid (1g, 98%) and 
demineralised water (83. 8g). After stirring for 1 week at ambient, p-HBA 
35 (0.1g) and ADPA (0.17g) were added. The sample contained 7.82% H 2 0 2 
and 0.88% peracid. 
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Example 44 



In this Example, the general method of Example 1 was followed at 30°C using 
dimethyl fumarate (7g), H 2 0 2 (85%, 8.24g), sulphuric acid (1g 98 %) 
demoralised water (83.8g) forming a suspension of diester in the aqueous 

ZTsZ 3o"c th (019) ^ ( °- 179) ^ aft6r ^ ^ 7 

nours at 30 C, the aqueous medium contained 0.3% peracid. 
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Claims 

A process for the production of aqueous percarboxylic acid solutions 
by reaction a peroxygen compound and a precursor of the 
percarboxylic acid in the presence of an acid catalyst characterised in 
that the peroxygen compound is hydrogen peroxide and the precursor 
is an aliphatic diester satisfying the general formula R'-O-CO-R'-CO- 
O-R 3 in which R 1 and R 3 each represents an alkyl group containing 
from 1 to 4 carbon atoms which may the same or different and R 2 
represents an alkylene group which may be linear or branched 
containing from 2 to 6 carbon atoms and optionally unsaturated. 



jo 



15 



20 

4 



0 



2 A process according to claim 1 characterised in that the reaction 
mixture expressed in terms of its reactants comprises at least 3% 
diester, preferably selected in the range of from 5 to 90% w/w. 

3 A process according to either claim 1 or 2 characterised in that that the 
reaction mixture expressed in terms of its reactants comprises 
hydrogen peroxide selected in the range of up to 30% w/w and 
preferably not more than 20% w/w. 

A process according to any preceding claim characterised in that that 
the reaction mixture expressed in terms of its reactants comprises at 
least 4% w/w hydrogen peroxide. 

5 A process according to any preceding claim characterised in that that 
the reaction mixture expressed in terms of its reactants comprises at 
least 1 mole of hydrogen peroxide per 4 moles of diester. 

6 A process according to claim 5 characterised in that the mole ratio of 
hydrogen peroxide : diester is selected in the range of from 10:1 to 1:4 

7 A process according to claim 6 characterised in that at least an 
equimolar amount of hydrogen peroxide is employed per mole of 
diester. 
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8. 



9. 



10. 



11. 



12 



A process according to any preceding claim characterised in that the 
reaction mixture expressed in terms of its reagents comprises at least 
50% w/w diester 

A process according to claim 8 characterised in that the reaction 
m.xture expressed in terms of its reagents comprises from 70 to 85% 
w/w d,ester, preferably 75 to 85% w/w diester and from 1 to 1 .25 moles 
of hydrogen peroxide per mole of diester. 

A process according to any of claims 1 to 7 characterised in that the 
reaction mixture expressed in terms of its reagents and water 
comprises from 50 to 90% w/w water, hydrogen peroxide selected in 
the range of from 4 to 25% w/w and diester selected in the range of 
from 5 to 45% w/w . 

A process according to claim 10 characterised in that the weight ratio 
of drester to hydrogen peroxide is selected in the range of 4:1 to 2:3. 

A process according to either of claims 10 or 1 1 characterised in that 
the reaction mixture expressed in terms of its reagents and water 
comprises 75 to 85% water and hydrogen peroxide selected in the 
range of from 4 to 12% w/w and diester selected in the range of from 5 
to 15% w/w. 



13 



A process according to any of claims 1 to 7 or 10 to 12 characterised 
in that it is conducted in at least two stages, in the first stage of which 
a reaction mixture is employed which expressed in terms of its 
reactants comprises at least 50% w/w diester and at least 1 mole of 
hydrogen peroxide per mole of diester, preferably at least an 
equimolar amount, which mixture is stored until at least 75 molar % of 
the equilibrium proportion of peracid species is attained and thereafter 
the mixture is diluted with water and optionally at least one of the 
reactants to produce a composition containing at least 50% and 
preferably at least 75% w/w water. 
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14 A process according to claim 13 characterised in that the diluted 
mixture contains, expressed in terms of the reactants, a total of 5 to 
15% w/w diester and 4 to 12% w/w hydrogen peroxide. 

1 5 A process according to any preceding claim characterised in that that 
' the solution is stored before use until its percarboxylic acid cdntent 

reaches or exceeds at least 90% of the amount of percarboxylic acid 
present at equilibrium. 

16 A process according to any preceding claim characterised in that 
aqueous hydrogen peroxide is introduced into diester at a rate 
controlled to maintain the mixture as a single phase. 

17 A process according to claim 16 characterised in that the aqueous 
hydrogen peroxide has a concentration selected in the range of from 
27 to 55% w/w H 2 0 2 

1 8 A process according to claim 1 6 or 1 7 characterised in that water is 
introduced into a mixture of diester and hydrogen peroxide at a rate 
controlled to maintain the mixture as a single phase. 

19 A process according to any of claims 16 to 1 8 characterised in that the 
proportion of water provided in total from the aqueous hydrogen 
peroxide and the water is at least 50% by weight of the f.nal 
composition. 

20. A process according to any preceding claim characterised in that the 
solution has a pH of from -2 to 1 . 



21. 



A process according to any preceding claim characterised in that in the 
formula, R 1 and R 3 are each selected from methyl and ethyl groups. 



22. A process 

both methyl. 



according to claim 23 characterised in that R and R are 



23. A process according to any preceding claim characterised in that in the 
formula R 2 is saturated. 
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24. A process according to any preceding claim characterised in that in the 
formula R* ls se.ected from .inear groups containing from 2 to 4 a rb on 
atoms and mixtures of any two or all three of them 

rlaTonm-xt COrd ' n9 * daim in that the 

reaction mixture conta.ns up to 1 0% w/w of an acid introduced before 
during or after the reaction. oerore, 

A process according to any preceding claim characterised in that the 
react o mixture contains from 0. 1 to 2.5% w/w of an inorganic o 
organ.c acd catalyst having a pK a of below 1 . 

A process according to any preceding Cairn characterised in that the 
reac ,on m.xture contains from 0.025 to 1 % w/w of at least one 
stabler se.ected from hydroxy-substituted aromatic carboxy.ic acids 
and the,r ester derivatives, and organ, polyphosphcnic acids or 
mixtures of any two or more thereof. 

s A ubTrw aCC ° rdin9 t0 C ' aim 27 Character ' s ^ in that the hydroxy- 
substituted aromatic carboxy.ic acid comprises p-hydroxy benzoic acid 
and the organic polyphosphcnic acid comprises ' 
hydroxyethylidenediphosphonic acd or ethy,ene or cyclohexane 
diam.notetramethylene phosphonic acid or diethylene 
triammopentamethylene phosphonic acid. 

A process according to any preceding claim characterised in that the 
reacts mixture contains at least one surfactant introduced before 
during or after the reaction. 

A composition comprising an ester, a peracid derivative of thereof 
hydrogen perox.de and water characterised in that it comprises at 'from 
2 to 30% w/w hydrogen peroxide, 5 to 90% w/w water and 3 to 90% 
w/w of an aliphatic diester satisfying the general formula R'-O-CO-R*- 

Z;i ::t r and R3 each represents an aikyi ^ 

from 1 to 4 carbon atoms which may the same or different and R 2 
represents an alky.ene group which may be linear or branched 



28. 



29. 



30. 
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33 
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containing from 2 to 6 oarbon atoms and optionally unsaturated, the % 
for the diester including the peracidic derivative thereof and any acd.c 
derivative of the ester generated in situ. 

A composition according to claim 30 characterised in that it contains at 
,east 0 1 % w/w ester peracid and preferably from 0.3 to 3% w/w ester 
peracid 

A composition containing hydrogen peroxide, a peracid and an ester 
and hydrolysis and/or perhydrolysis derivatives thereof character.sed 
in that it comprises at least 2% w/w hydrogen peroxide, and at least 
3% w/w diester including hydrolysis and perhydrolysis der.vat.ves 
thereof, of which at least 0.1 is an ester peracid. 

A composition according to any of claims 30 to 32 characterised in that 
the concentration of hydrogen peroxide is not more than 20 /o w/w. 

A composition according to claim 33 characterised in that the 
concentration of hydrogen peroxide is from 4 to 12%. 

A compos.tion according to any of claims 30 to 34 characterised in that 
The concentrate of diester and its derivat.ves is from 3 to 1 5°/o w/w. 

A composition according to any of c.a.ms 30 to 3c5 character.sed in 
that the weight ratio of diester and derivatives to hydroger , perox.de ,s 
selected in the range of from 4:1 to 2:3 and preferably from 3.2 to 2.3. 



34. 



35. 



36 



37. 



38. 



39. 



A composition according to daim 36 characterised in that the diester is 
a dimethyl. 

A composition accord.ng to any of ciaims 30 to 37 characterised in that 
R 2 in the formula for the diester represents an alkylene group 
fining from 2 ,0-4 carbons or a mixture of any 2 or 3 such d.esters 

A composite accordtng to any of ciaims 30 to 38 characterised in .hat 
£ comprises additional a surfactant, preferably up to 20% * 
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A composition according to any of claims 30 to 39 characterised in that 
it contains from 0.025 to 1 % w/w of at least one stabiliser selected from 
hydroxy-substituted aromatic carboxylic acids and their ester 
derivatives, and organic polyphosphonic acids or mixtures of any two 
5 or more thereof. 



41 



42. 



43 



A composition according to any of claims 30 to 40 characterised in that 
it comprises additionally a non-halide mineral acid selected from 
sulphuric or phosphoric or sulphamic acid or an organic sulphonic acid 
at a concentration of from 0.05 to 1 0% w/w. 

A composition comprising an ester, a peracid derivative of thereof 
hydrogen peroxide and water characterised in that it comprises from 2 
to 30% w/w hydrogen peroxide, 5 to 90% w/w water and 3 to 90% w/w 
of an aliphatic diester satisfying the general formula R 1 -0-CO-R 2 -CO- 
O-R 3 in which R 1 and R 3 each represents an alkyl group containing 
from 1 to 4 carbon atoms which may the same or different and R 2 
represents an alkylene group which may be linear or branched 
containing from 2 to 6 carbon atoms and optionally unsaturated, the % 
for the diester including the peracidic derivative thereof and any acidic 
derivative of the ester generated in situ and containing a C1 to C4 
alcohol in the range of from 1 to 20% w/w and at a mole ratio to the 
aliphatic diester of greater than 1:1. 

Use of a composition according to any of claims 30 to 42 as a 
disinfectant. 
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